Rat retinal ganglion cells in culture.
A stable cell culture system of identified retinal ganglion cells would facilitate the investigation of cellular mechanisms of damage from glaucoma and other disorders. We have developed a reliable technique to culture retinal ganglion cells on a glial cells monolayer which extends viability and promotes extensive neurite outgrowth. Dissociated retinal cells from 5-7-day-old Sprague-Dawley rats were cultured on glial monolayers derived from rat cerebral hemispheres. Retinal ganglion cells were labeled with retrograde fluorescent markers injected into the superior colliculus or in culture with monoclonal antibody to Thy-1 antigen. Since Thy-1 antigen is not entirely specific for retinal ganglion cells, and fluorescent markers fade in older cultures, the identity of Thy-1 marked cells was confirmed with whole-cell electrophysiologic recordings. Labeled, physiologically intact retinal ganglion cells were identified for at least 31 days in culture. Many retinal ganglion cells showed neurite elongation of 2 mm or more and developed complex intercellular networks. This cell culture system may be used to form the basis for future studies of the electrophysiology and transport properties of retinal ganglion cells under normal culture conditions and under adverse conditions such as those that mimic ischemia or mechanical deformation.